Objective: to analyze the Family Health Strategy (FHS) coverage time trend in Brazil, its Regions and Federative Units (FUs) from 2006-2016. Methods: this was an ecological study with time series analysis of Ministry of Health Primary Care Department data; Prais-Winsten regression was used. Results: FHS coverage in Brazil in 2006 and 2016 was 45.3% and 64.0%, respectively, with an increasing trend of coverage (annual variation = 8.4%: 95%CI 7.4;9.
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Introduction
The Brazilian Family Health Programme (FHP), a development of the Community Health Agent Programme (CHA), arose in 1994 to modify health care and reorient the care model, with focus on health promotion and disease prevention, so as to reorganize health services according to the Brazilian Unified Health System (SUS) principles of universality, integrality and equity. 1, 2 The Program for Family Health Expansion and Consolidation (PROESF) began in 2003, and in 2006 FHP was renamed Family Health Strategy (FHS). Since then, this strategy has achieved high population coverage in proving integral care to the population, 3, 4 as well as promoting reduced inequities in access to health services. 5 The basis of FHS actions is the territorialization of Family Health teams. It reorganizes and directs the expansion, qualification and consolidation of Primary Health Care (PHC) to health in accordance with SUS principles, 6 in addition to expanding health care problem-solving ability and recovery of the health status of individuals and groups through actions directed towards health promotion and prevention of diseases and their associated complaints. 6, 7 Increased FHS coverage has been associated with improvements in the population's health status, such as the fall in infant mortality, 4 greater vaccination coverage, reduced malnutrition and increased prenatal checkups. 8, 9 There is also evidence that an increase in the coverage of the strategy contributes to the reduction of hospitalizations for ambulatory care sensitive conditions and cardiovascular mortality. [10] [11] [12] A verification study of possible differences between the FHS care model and the traditional model found that actions such as the promotion of breastfeeding, child care, the management of the most prevalent childhood diseases, diagnosis and treatment of certain diseases and the use of protocols for the guidance of health professional activities were more frequent in primary health care units (PHU) that relied on the ESF model in the Brazilian Southern and Northeastern regions. 3 Another similar study, conducted in these same regions, found a higher prevalence of educational counseling for the practice of physical activity among adults and the elderly covered by PHU with FHS. 13 The recognition of the role of ESF for the population's health, especially in the poorest regions of the country, 1, 3, 4, 6, 14 indicates the importance of monitoring the coverage of this strategy in the whole country, its Regions and Federative Units (FUs). However, investigations from this perspective and statistical analysis of time trends are still scarce in the literature, even when considering the ease of access to publicly available information.
The objective of this study was to analyze coverage time trend in Brazil, its Regions and Federative Units (FUs) in 2006-2016.
Methods
This was an ecological study of the coverage indicator of the Family Health Strategy, by means of time-series analysis for the period 2006-2016.
Data from the Primary Care Information System (SIAB) and the Health Information System for Primary Care (SISAB) were used, in relation to health teams that had already deployed the e-SUS Primary Health Care strategy (e-SUS-AB). These systems are updated monthly on the electronic platform of the Primary Health Care Department of the Health Ministry's Primary Health Care Secretariat (DAB/SAS/MS). 15 The selection of the start year of the time series evaluation (2006) was based to coincide with the change in the design of the program, when it became the Family Health Strategy.
The indicator used was FHS population coverage, calculated for Brazil, its Regions and FUs, obtained on the basis of the following calculation:
Number of FHS x 3,450 Demographic Census Population as per the Brazilian Institute of Geography and Statistics (IBGE)
Where: 3,450 = average number of people accompanied by a FHS team. 16 This number (3, 450) is an effective reference number, even though the normative reference for the
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whole period was 3,000 people per team. 17, 18 Average FHS coverage between January and December was calculated for each year from 2006 to 2016.
FHS coverage was described according to FUs, regions and the country as a whole from 2006 to 2016. Prais-Winsten regression was used for trend analysis considering serial autocorrelation 19 , i.e., the dependency of a measure compared in series with its own values at earlier stages. Annual FHS coverage variation and its respective 95% confidence intervals were calculated according to the method proposed by Antunes, 19 using the following formula: TIA = (-1+[10β])*100 Where: β = natural logarithm resulting from Prais-Winsten regression.
A significance level of 5% was adopted. Nonsignificant p values (≥0.05) were interpreted as a tendency to stability (accepting the null hypothesis that FHS coverage over the years did not change). Significant P values (<0.05) resulted in classification as a tendency to growth (positive annual variation) or a decreasing trend (negative annual variation).
The ratios and differences of coverage in 2016 compared to 2006 were calculated in percentage points (p.p.). In addition, FUs coverage in 2006 and 2016, specifically, were categorized into three groups: 0-49.9%; 50-74.9%; and 75-100%.
The data were stored in csv files using Microsoft® Office Excel® 2010, They were subsequently tabulated and analyzed using Stata 12.1 (College Station, Texas, USA).
The analysis was performed exclusively based on aggregated secondary source open access data. It was therefore not characterized as a study involving human beings and was exempted from submission to a Ethics Research Committee.
Results
In Brazil as a whole, FHS coverage in 2006 and 2016 was 45.3% and 64.0%, respectively. There was an increase of 18.7 p.p. in the period, revealing a growing trend of coverage in the country: annual growth of 8.4% (95% CI 7.4;9.3) ( Table 1) .
All five regions of Brazil showed an increasing trend in FHS coverage. The Northern (22.7 p.p.), Southern (22.4 p.p.) and Southeast (19.8 p.p.) Regions showed a higher increase in coverage in 2016 when compared to 2006. The majority of FUs showed an increasing trend in FHS coverage, with the exception of Roraima, Amapá, Piauí, Rio Grande do Norte and Paraíba which showed stability. The Southeast Region had the highest annual variation (11.8%). Among the FUs, standing out as having the highest variations were the Federal District (53.8%), Rondônia (18.3%), Rio de Janeiro (16.7%) and Rio Grande do Sul (16.4%) in that order (Table 1) . Figure 1 shows the 2016 : 2006 coverage ratios in the FUs. Rondônia, Pará, Rio de Janeiro and Rio Grande do Sul showed FHS coverage in 2016 approximately two times higher compared to 2006; the Federal District showed coverage 4.5 times greater.
In 2006 FHS coverage was still very incipient in most parts of the country. Only Tocantins, Piauí, Rio Grande do Norte, Paraíba and Sergipe had coverage between 75 and 100%. In 2016 the scenario had changed, with only São Paulo state and the Federal District having FHS coverage below 50%; all the rest had achieved higher coverage, the majority (n=14) between 75 and 100% ( Figure 2 ).
Discussion
The findings showed an increasing FHS coverage trend in Brazil, its macro regions and majority of its FUs. An increase in coverage of approximately 20 p.p. was found for the country as a whole; i.e., in 2006, approximately 84 million people were covered by FHS, while in 2016 approximately 125 million were covered. The regions that showed greater coverage growth were the Northern, Southeast and Southern regions, where more than half of FUs had coverage greater than or equal to 75% in 2016.
This increase in coverage of the strategy is the result of efforts led by the Brazilian Ministry of Health -whilst respecting local autonomy -for each municipality to adhere spontaneously to FHS, its expansion and consolidation. Federal initiatives and investments to improve primary care network were undertaken. Examples include the National Program for Improving Primary Health Care Access and Quality (PMAQ-AB), 20 the Primary Health Care Unit Requalification Program, 21 Primary Health Care Valorization Progams 22 and the Mais Médicos (More Doctors) Programme. 23 All FUs showed greater coverage in 2016, in comparison with 2006. However, not all showed a 6 50.6 54.8 57.5 59.8 60.3 62.1 63.9 66.8 68.7 69.7  8.9 (6.9;11.0 trend of growth in coverage. Roraima, Amapá, Piauí, Rio Grande do Norte and Paraíba showed stability, possibly due to fluctuations in coverage from year to year, and did not show progressive increase over the course of time. It must be emphasized that none of the FUs, regions or Brazil as a whole showed a downward trend in Family Health Strategy coverage. Piauí and Paraíba, for example, showed coverage of 90% with effect from 2006, so that there is not much room for expanding FHS coverage in those states. An important finding of our study is that the efforts made since the implementation of the strategy have ensured, if nothing else, that there has been improvement in coverage in all regions of the country, without setbacks over the years. Although there has been an increase in FHS coverage in all FUs, regions and the country as a whole, disparities can be seen in its progression, possibly because of the different management processes adopted by municipalities and the FUs, which are endowed with autonomy to define priorities in the use of resources allocated health, and may or not prioritize investments in Primary Health Care. 6 There are places with low coverage, where traditional PHUs are still the main model of care. The Southeast region hsd lowest FHS coverage in 2016, particularly in the state of São Paulo. This FUs in the Southeast, and the Federal District in the Midwest, had less than half of the population covered by ESF. In
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contrast, in the same year (2016), between eight and ten people residing in the Northeast were covered by FHS; studies 3, 24, 25 have demonstrated a consolidation of FHS in this region, as a result of the pioneer way it has been deployed. 3, 24, 25 The federal option for a National Primary Health Care Policy (PNAB) deployment and management model of the, based on funding to encourage service supply (financial incentives and federal transfers), might help to explain, in broader terms, greater or lesser adherence to FHS by FUs. When transfers received from the Union form a relatively larger part of FUs budgets, they adhere more. The opposite is also observed in terms of the lower adherence of wealthier FUs the budgets of which are less dependent on transfers of federal resources.
Among other factors, there is also the possibility of action of forces involved in the reproduction of practices of the medical-industrial complexes of economically richer health regions, FUs and municipalities, involving greater investment in specialized services and tertiary care 26 and, consequently, having a larger specialized workforce, which is either against or at least not interested in FHS expansion and changing the model of care.
It is unlikely that one factor alone would be able to explain the situation of each region, FUs or municipality, in view of each of them having their own particular historical, political, economic and social complexity.
The findings presented here are in keeping with a study performed on data from the 2013 National Health Survey (PNS), 24 which investigated FHS population coverage through self-reporting. Even considering that self-reported estimated coverage is, in general, lower than that provided by the Department of Health Care/Ministry of Health, neverthelesss that study demonstrated that the FUswith greater coverage were Piauí, Tocantins and Paraíba, while coverage was lowest in the Federal District. 24 The same study 24 showed that about one-fifth of the Brazilian population covered by FHS had never received a visit from a Family Health team member, and less than half had received such a visit on a monthly basis. Perhaps many people are unaware that they fall within the coverage area of a PHU operating under the FHS. This might be attributed to PHU failures in registering and monitoring families in their area. In many cases, there is a lack of health professionals and complete teams. This results in teams being responsible for more than 4,000 people -the maximum number recommended by the Ministry of Health. 1, 6 Some authors 3, 4, 8, 27 point to an expansion of the Primary Health Care network, increased access and, consequently, greater equity in the provision of these services and improvement of some health indicators such as, for example, infant mortality, hospitalizations for ambulatory care sensitive conditions and basic prenatal care. The FHS model of care has shown better health outcomes when compared to the traditional model, 3, 8 probably because it is a strategy aimed at qualifying the work process, reinforcing the principles and guidelines of Primary Health Care and expanding the effectiveness of their actions. 1 Because it is a study that used secondary data, some limitations should be considered. Over the years, Brazilian health information systems have improved and become more reliable; 28 however, as this is a trend study that used data from 2006 to 2016, it is possible that some coverage records are not so accurate, especially at the beginning of the period. Furthermore, adequate data input on the systems may vary according to each region and FU, thus hindering their comparability. Another point to be stressed is the fact that the study has evaluated FHS coverage, and not FHS performance or quality. Even though some areas have high coverage, this does not mean that the strategy is running optimally. Despite the limitations of this study, we believe that the use of such data has not caused significant bias in the trend estimates, so that the findings are relevant for describing the FHS time series status in Brazil.
Considering the benefits achieved, efforts to expand, improve and enhance FHS should be maintained. The 13 Federative Units -Amazonas, Pará, Amapá, Bahia, Espírito Santo, Rio de Janeiro, São Paulo, Paraná, Rio Grande do Sul, Mato Grosso do Sul, Mato Grosso, Goiás and the Federal District -which still have coverage below 75%, and especially São Paulo and the Federal District where less than half the population is served by the Family Health Strategy, should be prioritized by the actions taken to increase coverage. New studies seeking to identify the reasons for the different coverage levels found and the factors contributing to the advancement of the strategy may be useful in supporting decisionmaking by health service managers aimed at the expansion of the Family Health Strategy in Brazil.
